a^mwm <jp) 
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(71)fflSA 000006677 

«JKIR*^KB*1»BI 2 T§ 3 #11^ 
ABft*K*3t[ffi*KWll 1TB10-10 



(54) c^w©^] mm®m» 

(57) [gfc} 

[mi] fSjffiMvtzzfflzwmm.izmi, mzm- 

A61L 27/007^JEH^k J.o3r4#^j£IBfcffih.fcfl' 
[ f i] [jffft#8] 4*©JRttU y«*;ui/^A-fc^ >y,M 

W-fy^y>7A7tX7s~f (yS-TCP) & 
A61L 27/0(7J :; ey^;l/>' 1 7A7^-X7x-h^y^-f KV-h (M 
CPM) ^'Jy^yWt^y hh#fSWH : ? 

[ft.®^.] OL 
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im$m 1 3 £ftWRttU yll^y^A-fe* y h fc# 

-h'j^W7tx7i-b (/3-tcp) av* 

y^-/W7tX7x-«yA^ FV-f- (MCP 

m) t-atryyK*;w^A-fcpc^hT**i**ail5 

Wt)l-7i-f\iA^ Kb- f- (C SH) £-&tf/3 
-TCP-MCPM-CSH-fe*yh-C&Sff£3H2iE 

[11M4] yyi^y^A^yh#[IMfcU:7*n 

■/ tto-t^ y h ?t> h mm. i imnmzmwm 

[f»if«§&BJ!] 

[0001] 
[0002] 

m&mm mmm- (bone mor P ho g 

enetic protein: BMP ) f£. 

*ufc#, mmzmzti-r, mmmm.i&mw<?>2. 

MP 5 3- Ft n--y/?Ji, 
ERtoflJteiMlfcofc. 4fc. bhBMPii, TS7@S 

h h fflgMa?- ( r h BMP ) ^MS^tlT $ 
[Science Vol. 242, pp. 1 528- 
1534 (1988) ;Proc. Natl. Aca 
d.Sci.USA Vol. 87, pp. 2220- 
2224(1990) ;Progress in Gr 
owth Factor Research, Vol. 
1, pp. 267-280 (1989) ; «H 3 F2 - 5 
0 0 2 4 1 -9\ mm^3 - 5 0 3 6 4 9^ 1*£T3 - 
50 5 0 98#. WO 9 1/1 80 9 8. WO 9 2/0 
519 9. WO9 3/092 29<O*^S: . 4fc. J# 

[ 0 0 0 3] ttjiacOBMP^flJfflLT, #XlifCtttf>8t 

bmp ^»#*«hjt--j> o fsa^a «gmztixts 



"9. »it h BMPc/AlCfh'CB^a^t 
W6. BMP*fOffl"f*IBt=l±s BMP&#a-C^0fC: 

•e, HRWlcii. BMPtJBflttfflSSlWiJRrJiBfft: 
fflttft. -OJ:5(c. BMPfflffi*liBMPtfttc4 

[0004] Btt3t*S*UtV*8»fc LTli, Mi 
<£. Tro:3 7-yyfr&&£fiftKBMP*fa83-£ 
t:®m 2-8962 9#fi«) ^ rhB 

M P t «Ltt±#*JWffisif 'J £ i£b£ *»4>£SSI 

mm {^mmw,5 , m, 57 9^wmw) mm 

£>*ixvv&. L*>U BMPfca^-^ffif^ifcK, 
[000 5] |fc£. -fe5S-y^X«l4SSfttBMPh 

35-y>fl*t*^as*Jt»** (»g6o-2 

5 34 5 5^£$8). BMP i t K 0=^7^4 b& 
tf/S — h 'J *^v"7A 7tX7x-b *»6=SriZfflttU 

>mfr^j» ( bc p ) t z$tsit&m®wft ( w 

■W7-24 62 3 5"9^) *W»S>flTW&. -b^ 

v *x izmxmmzms 1 t-_mt 

mmmmmngx'mzmttfm&ixx^h. 
[0006] &~>x. ikmmmmzmi<zm&t& 
mm^immcoimmzmti, mz^nx<m 
mmi>mix\ a-o. m^B&mzrnitzBMP* 
mmt^mm^mmmm^iix^rz. w. 

Brownf)±fh7^5/%7^7x-hfcy)5 
TWA hfcJSrSifc^ajLs Cliitj^ft^ffl^fi-fc 

^ y b t L-c*>4vii±*^3Rasffl^ y/7 y b t lt 
^mxfo&ztzm^ix^z, (T*v%mifRE3 3 

1 6 1 #ttfHMff* WO 9 4/2 0 0 , 

[0007] t(?>®. 'mm.mm u y^^^ 

W7*X7x-K/A^fFl/-b (MCPM) , « 
-h'J^/U>"7A7*X7x-h (a-TCP) . 7?^ 
y7AA-*'^— h (CC) CDjl^-ll^^^SMC PM 
-a-TCP-CC-fe^yb (B. R. Constan 
tzf, Science. 267. 1796-99(1 
995) ) . l-'J*^y7A7*X7x-F <£- 
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tc p ) mf-^Jj])^*?^ tX7x-fty/w 

HI— h (MCPM) Oil^foK.fc.&tf-TCP-M 
CPMWyh (J. Mirtchi, J. Leraai 
tra|, B i ornate r i a 1 s 10.475 
-480 (1 989) ) mf/3-hV#Jl'i<' 1 JJ*y*A 
7x-H (^-TCP)-t7^y-)A7tX7x- 
h-^y^vf HW H (MCPM) -^Wf^7i 
-h (CSH) c^-^^&i,/? -TCP -MCPM 
-CSH-t^yb (K. Ohura, J. Lemait 
r a^„ J. Biomedical Material 
s Res. 30, 1 93-200(1996))^ 

«T*^H5taA-f S £ k fc^TflfrC* <0 . ift^TH 
ftt* . 5gfc±*«Rtt*tf«. i k J: 0 . *T£if k a 

C0008] 

'jy&^Py^A-fc^yK miZH-hVilfri/^J*? 
a7i-h (/3-TCP) ■8dLf : *LJ-ti)\'v*7iv-*x 
7x-htyA^( HV-H (MCPM) Sr#tf'jy|g^ 

^y7^-t^ y h tmmm^stst t £*stak 

#)M^fflfta>\ MEgW£3iJ$-t£ik£j!ffiL* 
[0009] 

tt'Jylg^^^A-fe^yb, 8ti8-TCPaVMC 
PM£MfUylg^y^A*.XyHk#P»fff£# 

7s-KSa>( Hl<— H&MnS-TCP-MCPM 
-CSH-b^ybT'S)^#ffMffl#eftT^§. 4*1. 
U yK^^y7A-te> y bAWfct7t7"P -y 

yHT'l>&#«B^fflfls. yyK^^y-7A-b 

yhxfohmmmmmtmz u\ 

[ooio] *wm&m.w&.v yigy?^y7A^ 

y h i±mm-fi x ? tasso**** * t ^-x h «k 

& *) . mp B lT'^k'»t£ - k =9r< @Hk L^fLSW 
n ? ? tfw* ;* y H £ JB(fct * . fto T . ^WM<n^m 

f&jmmms.. ®Kitz7~u 7 ys^y^A 

y H t#I^SIBff£fif# Ucill» mfoxh -> x 

i> i ^ u »aa»a»tiTfflfl:r6 <t 5 tc*««£ 

iifcffl-fk^SlW^-^ M«fL<*«!i±*W>U yst* 

^ > <7A-t> y h K-g^sia^ imiKimm m$ 



[ooin xmwammmmt. mmmm 

S£J: 9BHfct4£ k fcTOfira**)?. S*frJBttfc 
[00 12] 

*3&9rc£flH-.& i k S£ttiRJKtt U yiw;i^ 

^A-fe^yMi&fcKO&CO. PUJf. MCPM-«-T 
CP-CC-fe^yf (B. R. Constantzf, 
Science. 267. 1796-99(199 
5) ) . ^-TCP-MCPM-fe^yf (J. Mi rt 
chi. J. Lemaitraf, Biomater 
ials 1 0. 47 5-480 (1 989) ). 0- 
TCP-MCPM-CSH-fe^y h (K. Ohura. 
J ■ Lema i t r a^. J. Biomedical 
Materials Res. 30. 193-200 

(1996) ) mmfbti. ztL^txmizm^n 
tzim£mzm^zm%%ti^miX'm l £wm 

[0013] *^Bj!y)i#:PlIRttU yKj&^y^A-fe^C 
-oXi^htiK #r±if- fc tfofifett^ & . ^ < k 

i> i - 2 . iff 4 l < mm~~m t n mstc&wi 

T. *»J!^uy^^y^A^^yhkLT(i. ±» 
iRKtt^ajfTftS-fe^yh. mwmizli, /3-tcp 

-MCPM-fe^yh. #(C/3-TCP-MCPM-CS 

[00 14] OT. *afflfc«JBL340-TCP-M 

§n§yS-TCPkL-C{±, a-TCP^Wa^'3 0 
%1UT. jfiL<Jil 5%jyTW>S-TCPT* , 9. ^ 
WilfStt 5 0 0// ml^T. #tL<{i350/im 
JaTT35l» 0 ^-TCP-MCPM^yfCfcttl,, 
y3-TCP (^S-TS5 0 0^mJilT) t^SMC 

T'^IVW. »4L<{ia»ib-C-0. 0 5-2«i. i 
0ff4L<(iO. 1-0. 8«*Ta64. HfcflF4U< 
{±0. 2-0. 4^ST-S>4, Ht, CSH^^ 
t±. *«^-TCPfcMCPM<?5»&ftt=*«-6JtJ«4 

^L<f±«ajfC-. 0. 6fgStlT. =tD»*L<ii. 
0. 05-0. 5e*T'S>S 0 H(c»*L<(i0. 1- 

o. 3mm.xhh„ 
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C0015] ^ffy^kmMffltofctbm&ttZ 

TCPffFftJEICjBiTtiV^ WC500-1000 
/xra«j8-TCPtfcf*JKfc»A*£i:#ff4Ui. 3 
KBfrffiO** W-TCP STiiSf kRJEKtt J& £ff 

t^ffi?**. MfS*sarj8-TCP&?(al£Jt 

x\ 2mur. mi<ttimm. m~mi< 

HtO. 1-0. 8<8*r*4. ■fcxyhSHHW-fcOfc: 
SKjHfftTttJflSii&llW*. aits 

mmmtf&mti&» BMP^tt«a, 
m^-tt tn y ygb&/p>">Aaaiifisafrft ot t> ± 

4 L < «i, ^ y h&» ( *£W4>*SjS# ) fcfl" L-C 
MJfrCO. 3-1. 5fg4T*S. ±<9»4b<i3 
0. 3~H&*TS>I>. /3-TCP-MCPM-t^yN 

HI (StfJHftuSa. #4L<tt*iJ:*5~l 0#) 
n»?tt(cllHM-4. -Wis *^aanfcj: 9/3-TC 

PM/MC PMii7R^j£L^#>W^? A7 x- 
N 5/Vvf F I— N ( D C P D ) L . ZcM&£ktf 

}3sSD£ii£C S H(i^^ y N <vm{t£MM2&& k t fc 
fc, $M^fcJ;&««^fBI£{EL[lftL£^y 

N^acOtttSPtSWSc . iS-TCP-MC 

PM-CSH-fe*yf«»««2 5~3 5Mpa&a?i: 
fS&§ilTVi|) (J. Biomedical Mate 
rials Re s. 30, 1 93-200 ( 1 99 
6) ) . 

[ooi6] *ftwe®mti>zkco-c£ &mmw=F 

(BMP) ii, *M:«0BBHaiBic#fflL-C. 

(«rasxnafct») £tg»u ^hmmmmzj:^ 
muz®mtti-mmm : T (rhBMP) vt>&. z 



n^tvmmmi- (rhBMP) ktxu. mt 

a. rhBMP-2, rhBMP-3, rhBMP-4 
( rhBMP-2Bt ii^d ) s rhBMP-5, rh 
BMP-6, rhBMP-7, rhBMP-8, rhB 
MP — 9, rhBMPc?yvrn^-?-X{i^tL^«03j 

$cik^mzm.ik£mf&zktfvzz>« znt>cr>?y 
^tmm&x'Xii 2 ma±ff)Mismt vxm^zk 

ifiVZi. Sf4L<(irhBMP-2T*&£. 
[0 0 17] Zh^COrhBMP^ 

x«\ cHoaufi) , \mm (M^±\ ±na) xi±w 
mmmx°miLt:i><?>Th&z k*«TS4. buc^s 

SK&WllIi r h BMP £ LTiJ; r 
hBMP-2#£>SA\ *Offi<0rhBMPfcHfltfc« 
5§U *MLTJBV**£i:j&*CS4 [Progress 
in Growth Factor Researc 
h, Vo 1 . 1, pp. 267-280 ( 1 98 
9) ] . tt*^MlXV*4M»rhBMP-2li, #F 
*»3 0,00 0(?)Zlft^yA7fC*S„ «Vfft 
^WWi. A s n 5 6StA^ ■ ?y /-XM«$f 
[Abstract Sixth In 
terraction Symposium of t 
he Protein Society, San Di 
ego, CA(1 992))„ 

[0018] **BEfcA*'&#J^fW*fci5lvt, 9 

ffl*imis9«BMP mns.i± , #ssaw^ffl * 

him&X^tHf^-mX-h^^K rhBMP-2£ffl 
il$te2 OjugJa±, #4 L<J350-2 
0, OOO^tg. i"3Jff*L<t±l 00-1 , 000/x 

gfabs. *^«yyM^>"7A-fe^y Mi, bm 

pmmtim^ >mizmtxmm!immLxi> 

U vK^^y^A-b^ yhlz&zmmthm. %l<iz 

mimizBMPmmmx-xM-st&mz&^xftdz 

ktfX't h . **v^i**jHiirf 4Rtra*aSinLT 

Ii^bmp wstt s 9&&h z k \m\ * . WtLlZ 
vyMti>w^2>.**yhizBMPm&£&mixzcr> 
t mmtkk ix & i < , ^o^fftcsriiasiaaircse 

1 1>\ xitmmv tmmixi> m^mzsumx-mm 
[0019] ±tz. BMP^ffij^-t^yys^/i^ 

A-tr^< y 1- (TiMMzmz y yg*;t/>"> A-b^ y h 
JPLTt J:^. ;«*j£{i^^BMPT-J: O0-<<7)fi 

mmzBMPmmitMmizftxi>±< , *s^t±B 
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m p £• mm § wmmt vmw&MFrcm- § *i 
* ^ t & . z.ixh<mwB&t lx\±. mmz 

xmrnffM^im-w-? b y ? ?*t$£-&tf .r 

[0020] *^3j<7)Mfl=(i, mcoitxmitcDX 
stoats fc i) . jgctiaEX^t: J: ot k^a^ 

hztti^h, *m&&mMi* »asiife*fi[K 

iswc. *j*yh*>^ftt-£#;i^.M;ty. yy 
[00 2 1] *»c J: S=§-a«#»)j)cffl#«*{i, -e 

ht>£mxM^mx%< . mm$>&wifflm 
BMPis»wjrp$ij^@stft ix, b&^immv+ftT 

k m^mvyxmjzmxh*) , zti^wm 

fc-CSS. ifc. flto&tt^aftfcfffflLTffl^Ti 
[0022] Ii).T«*%HJJ«'S'ffMfflf?a*«(iti^S; 
[00 2 3] ^HffifcH i 

( i ) maim 

4 8MttS P rague-Dawl ey77h (9 
»ft:fl*330~3 60g) CNembutal'Sffl 
ISW LBS Ltz . *R<^WK#a08H*«H U 
WBfcKyxf-UVTV-h (4x4x23rnm) Sril 
g 1 . 2 ramWK irshner 7-f ^-T^If* CDfil 



t LTte, AS : |gJt^ 1 T1#£ r h BMP - 2 £ 6 . 
28/*g (fflftlOOju l Sfc"5 1 Ojug) ^M-tm> 
ffi*. Bfflf:H»Jl-Cl#^rhBMP-2^1. 26 

Mg (ffl*ioojuiafc>3 2^g)-Mr*-6Wi*, 

Ml^tayho-ZUfcLTCS: rhBMP-2^ 
WttSUtW 1 EfcfcKitLfc-fc* y h £J8^ 

[0 0 24] »Bfflfc3. 6, 2W/9aSt, Nembu 
talfiST, JctlZ'tlCDy-ybCOmBLltmmZit 

x, jM<?>xm&z«&it:. stta^p-ra* 

WfcWELfc. fflUfcPMMAfcSLfcft, SflJU 
•B-£9BB{dR9diU Jffiaff)tttB& ^'Jxfi/yr 

MraWB«£^M't^tet , ?ffi«(failure in tors 
ioiOK&fcftLfc. 
[0 0 2 5] (2)feS 
i ) XgfXCJ:^!^ 

its XagP^)#g^*\S,J ; >^, -»fctt#W*WR« 

yb) mmmfrxmmzmzhfzmm&mi 

f-iiTV— h tfitr^Tjiaft Ltz . 

commmmzh, ^mmmwrntix^tz. em 
mzmmmmmimiL^b^ < 

[0026] i i ) hi*)wtmmmsk 
9mn£ts^xim& itz±mmxmmi)¥mft9 
(KWr^jK. {tnmsL^fotvizzmmtiz 

BPOl 0^CO6CTtCP(5Dl 0»«01 oflfct H 
JgtA-f^ft^(thetorque-angle graphs) fcfc V ^ , DCffl 

m>%b^tztz#>. %smms%frt>mtfz, 

[0027] 
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(n=10) (n=4) (n=30) 

ffiK?&£(Nm) 0.213± 0.034 0.089 +0.069 0.215±0.003 

^(degrees) 8.000±1.800 9.120 ± 3.558 9.855±2.140 

51 § (No/degree) 0.072±0.013* 0.043±0.014 0.052± 0.004* 



[0028] AM <rhBMP-2KJfttP) Tli. ± 

sau m^immm^wzm.-h^ti, b» <r 
h b m p - 2 &bhh¥ ) xn . ^»(+#©ss t nmm 

C9#ffMf»gfc r h BMP — 2 <afflM4^tttf£fc*l.fc. 
[0 0 2 9] (3)*« 

sas-fFcta 9 as mmm®. k pjt § i muffin 

ro**«tt*<>a»«*IIWIi: {5ff|BI^«4T"lElfI L 

[0030] JJEfc RfilW^K'ffcfctT /I'fcT 
rhBMP~2 (1. ^gSfcttl 1/xg) £-^*L. 
fc^ffiStfrft?'!' M"7MJ-/^X (DBM) 10m g<7) 
-tr'^^y^T-fe/k^ffiKS^ UfctSS^. Yasko, A. 

w.wtzxmmtixm, ztiizxtimmmiza 
^xm 0M*8Mtf3mmm^m.£Ltz±\ \m 

S.MT&m-SmtSilZfr'? ( J B J S . 1992, 
74-A. 659-670) . rhBMP-2 

(9. 3^\XH3. lu 1 ) JMLtPLGA7^f 
m7i7-(a:24 7/im) fcJflL?S£fii?fcffifls 

(3 8. 2// 1 ) mmmmm. Lee, S. C.SfcJ; 
•9 $m £ ixt ^ & fi\ Sfflft»t;u V 9 W 9 MT# 

s-h-l, 9 mtfofflmmwmn 6 0 tz 

( JBMR, 28. 1149-1156. 19 94) „ 
<vm% t OMtti t . *Hi»^ttf«4 J: 9 ^fc ^ 

rhBMPtT^fttfcUTt. ^(^XWM^U 
[003 1] 



P<0.005 

[0032] smw 1 

fia3 5 0jumjaTO)8-TCP 23.lMgP.fe 
S5OOjumJ0Ltl, OOO/xmlilTcO/9-TCP 2 

i. 4s*i5. mcpm (mmmxmx) 7. im 
mm. mcsh (mmmx'om;^ 5. esfts 

<»m&mz, *4 2. 8MSS£Jd;lT^U «x 

z<Di/vyy-zm:®mmwxi8o° c?mw\& 

WLtz, ^<7)PMcOI*]gf~, rhBMP-2 [Gene 
tics Institute»(jaTWHItWrt* 
ffi) ] (lmg/mliitiiO. 2mg/ml )?§?!£ 
S5TLTil3S$-£. rhBMP-2 (6. 

u i . 26^g) t-Mrt**«w»a**«w:. 

[00 3 3] ggffiffl 2 

fiffi3 5 0AcmfirT«i8-TCP 2 3. 1*435,$ 
gSOO^mJJLhl, 0 0 0//mJilTW/3-TCP2 
1. 4JgSS£. MCPM7. 1SSSP. &ycSH5. 
6MMS<7)?M£t|£SSMJffiL. iflK. rhBMP- 
2*»M ( 2 0 0 g/m 1)42. 8mRt%ZMtX 
i«o-t. ^-xM^*f!^tMjifc. HUM 3 

&itM lflrhBMP- 2^3mm . n t«us«o 

-fe^yl-^-^h (rhBMP-2^) t^atfJ: 
[0034] 

[f^?M] 4ift^T"i*^/jHc#^ 

l. &m<mtfm<. mzwrnmis. mm 

x^x\m^<mwmm},zts:h . 

[003 5] «-a«^fc3^-f 4 i 

tt . lata i. > vm&it&sg&m&sz x i ^xt^m 
dmmizxi^xim^xmmmm. owm 
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Abstracted JP10151188 (A) 

PROBLEM TO BE SOLVED: To facilitate implantation, improve operability at operation time, and 
excellently maintain its shape in an organism by containing bioabsorptive calcium phosphate cement 
and a bone induction factor. SOLUTION: An implant for ossification contains bioabsorptive calcium 
phosphate cement and a bone guiding factor. As bioabsorptivity of the bioabsorptive calcium phosphate 
cement, it is desirable to be a material of being completely absorbed in an organism within at least one 
to two years. Therefore, bioabsorptivity excellent cement, to put it concretely, &beta -TCP-MCP cement, 
particularly, Sbeta -TCP-MCPM-CSH cement is desirable. The bone induction factor (BMP) is desirable 
to be human BMP manufactured by a gene recombination technology. That is, it is a recombinational 
human bone induction factor (&gamma hBMP) prepared from a phenotypic transformation body 
containing a recombinational DNA containing base sequence to encode a human bone guiding factor. 
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